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Sažetak
Uvod/cilj: Cilj je ovog istraživanja ispitati stupanj znanja i stavove o oralnom 
zdravlju medicinskih sestara, prvostupnica/prvostupnika i magistri/magistara 
sestrinstva, zaposlenih u KBC-u Rijeka, te vidjeti postoje li razlike u znanju i sta-
vovima u odnosu na stupanj stručne spreme.
Ispitanici i metode: Istraživanje je provedeno na uzorku od 100 ispitanika 
muškog i ženskog spola, u dobi od 22 do 62 godine. Ispitanici su medicinske se-
stre sa završenom srednjom školom (49 %) i prvostupnici ili magistri sestrinstva 
(51 %). Istraživanje je provedeno putem upitnika Hiroshima University-Dental 
Behavioral Inventory (HU-DBI). 
Rezultati: Medicinske sestre / medicinski tehničari koji su prvostupnici ili ma-
gistri sestrinstva imaju statistički značajno viši ukupan HU-DBI (p = 0,033). Sta-
tistički značajne razlike nađene su u pitanjima o pažljivom četkanju svakog zuba 
(p = 0,026), o odgađanju odlaska stomatologu sve dok ne zaboli zub (p = 0,008) 
i o tome da im se dogodilo da im stomatolog kaže da dobro četkaju svoje zube 
(p = 0,016).
Zaključak: Dobiveni rezultati pokazuju da medicinske sestre sa završenim stu-
dijem sestrinstva imaju više znanja o oralnom zdravlju i da ta znanja primjenjuju 
u svom svakodnevnom održavanju oralne higijene.
Ključne riječi: medicinske sestre, oralno zdravlje, stavovi zdravstvenih djelat-
nika
Kratak naslov: Znanje medicinskih sestara / tehničara o oralnom zdravlju
Abstract
Background/Aim: The aim of this study was to investigate oral health 
knowledge, attitudes and habits regarding oral health among nurses and to 
evaluate if there is a difference in self-reported oral health behavior in relation 
to the degree of professional education.
Methods: The study was conducted on a sample of 100 subjects, both gender, 
aged 22 to 62. The respondents were nurses with completed secondary scho-
ol (49%) and nurses with bachelor’s or master’s degrees in nursing (51%). The 
study was conducted via the Croatian version of the Hiroshima University-Dental 
Behavioral Inventory (HU-DBI) questionnaire.
Results: Nurses with a bachelor’s or master’s degree had a significantly higher 
HU-DBI score than nurses with completed secondary school (p=0.033). Statisti-
cally significant difference was found in the following questions: I brush each 
of my teeth carefully (p=0.026), I put off going to the dentist until I have a 
toothache (p=0.008) and I have had my dentist tell me that I brush very well 
(p=0.016). 
Conclusion: The obtained results show that healthcare professionals with 
higher education (bachelor’s or master’s degree in nursing) have more knowled-
ge on oral health and that they apply this knowledge in their daily oral hygiene 
routine.
Keywords: Attitude of health professionals, nurses, oral health
Running head: Nurses’ knowledge on oral health
Introduction
Oral health is an essential part of general health. Oral he-
alth includes a healthy oral cavity with all its structures: 
teeth and supporting tissue, oral mucosa, and salivary 
glands [1, 2]. The key to protecting oral health are good 
daily oral hygiene habits. Good oral hygiene (brushing, flo-
ssing, using mouthwash, etc.) removes an aggregation of 
microorganisms accumulated on oral surfaces, called oral 
biofilm. These microorganisms in biofilm cause oral disea-
ses like dental caries, gingival, and periodontal disease [2].
Providing oral health care for hospitalized patients is be-
coming a standard. Inpatients’ good oral health has an 
impact on their nutritional intake; poor nutritional intake 
affects the outcome, slows the recovery and thus prolon-
gs the hospital stay. Good oral health also improves inpati-
ents’ general health, dignity, and wellbeing [3]. 
Nurses’ awareness of the importance of good oral health 
care is very important in maintaining good hospital care. 
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They should be educated on basic preventive dentistry 
including the most common oral diseases and their pre-
vention, techniques for identifying and removing plaque, 
usage of fluorides [4, 5].
This study aimed to evaluate knowledge, attitudes, and 
habits regarding oral health among nurses who are wor-
king in the Clinical Hospital Center Rijeka in Rijeka, Croatia. 
Furthermore, aim was to compare their oral behavior and 
determine if there is a significant difference between nu-
rses with completed secondary school (SSN) and nurses 
with bachelor’s (BSN) or master’s (MSN) degree. It is expec-
ted that participants with a higher level of education have 
higher knowledge and better oral health habits and attitu-
des.
Methods
This cross-sectional study was done in 2017 and included 
100 participants aged between 22 and 62. 
Nurses that are working in the Clinical Hospital Center Ri-
jeka were included. Those nurses who are working in the 
Clinic for Dental Medicine of the Clinical Hospital Center Ri-
jeka were excluded from the sample.
Each participant filled in the Hiroshima University-Dental Be-
havioral Inventory (HU-DBI). Also, information on socioeco-
nomic status (SES) was summoned from each respondent.
Kawamura developed the Hiroshima University-Dental Be-
havioral Inventory (HU-DBI) for evaluating knowledge, atti-
tudes, and habits regarding oral health. This questionnai-
re has good reliability (in the adult population, the popu-
lation of dental students, and in intercultural studies). It is 
translated into Croatian and validated. HU-DBI consists of 
20 questions with a dichotomous response scale (agree or 
disagree). The total HU-DBI score is calculated by summing 
up certain answers (agree/disagree). Higher scores mean 
higher knowledge and better attitudes and habits [2, 4, 6, 
7].
Information on SES included: age, gender, marital status 
(married, not married, divorced), number of children in the 
family, educational level (secondary school, bachelor’s de-
gree, master’s degree), work experience (in ages), place of 
work (which clinic in Clinical Hospital Center Rijeka). Also, 
information if they are tobacco users (yes/no).
The study was approved by the Ethics committee of the Cli-
nical Hospital Center Rijeka and the Ethics committee of Fa-
culty of Health Studies, and the approval of the Chief Exe-
cutive Officer and the Director of Nursing.
Informed consent was conducted from each participant.
Data analysis
Data analysis was done using SPSS 10.0 (SPSS, Chicago, 
USA). Comparing the difference in answers on each que-
stion between nurses with different levels of education 
was done with the Chi-square test. Mann-Whitney test was 
used to compare the total HU-DBI score between the two 
groups. The value p<0.05 was taken as the level of signifi-
cance.
Results
Of 100 participants, 82 were female and 18 men. The me-
an age of participants is 45.97 (SD=9.92, min. 22, max. 62). 
Among all participants, 49% of them finished secondary 
school for nurses (N=49), and 51% of them have bachelor’s 
or master’s degree (N=51). Mean work experience is 26.9 
years for male employees, and 18.8 years for females.
42% of participants are tobacco users, and 9% are former 
tobacco users. Of those with finished secondary school, 
48.8% of them are tobacco users (N=21), and 43.8% of tho-
se with bachelor’s or master’s degree (N=21). There is no 
statistically significant difference in the number of tobacco 
users between the two groups concerning their level of 
education (p>0.05).
The distribution of the responses to the HU-DBI questi-
onnaire is shown in Table 1. Statistically significant differen-
ce was found in the following questions: I brush each of my 
teeth carefully (Chi-square 4.990, p = 0.026), I put off going 
to the dentist until I have a toothache (Chi-square 7.056, p 
= 0.008) and I have had my dentist tell me that I brush very 
well. (Chi-square 5.841, p = 0.016).
When calculating the HU-DBI score, one point is assigned 
to each “agree” answer on “A” questions and one point 
for each “disagree” answer on “D” questions. The possible 
maximum HU-DBI score is 12. 
The mean total HU-DBI score was 5.4898 in the first group - 
SSN, and 6.2549 in the second group BSN/MSN.
The difference in total HU-DBI scores between the two 
groups was statistically significant (Mann-Whitney test 
=944.500, p=0.033); nurses with a finished secondary scho-
ol have a significantly lower HU-DBI score in comparison to 
nurses with a bachelor’s or master’s degree.
Discussion
The HU-DBI questionnaire is frequently used in studies ai-
ming to assess knowledge, attitudes and habits regarding 
oral health. 
Besides the study by Kawamura et al. with general nursing 
students, there are no cross-sectional studies (that use HU-
DBI) on this profile of health personnel to compare our stu-
dy with. The study by Kawamura concluded that knowled-
ge, attitudes and habits regarding oral health appeared to 
reflect the differences in schooling [4].
Other studies, by Lujo et al. [6], Yildiz et al. [8], Badovinac 
et al. [2], Pacauiskene et al. [9], and Al-Wahadini et al. [10], 
showed significant differences in total HU-DBI score and in 
results of item 9 (I brush each of my teeth carefully.) con-
cerning educational level, just like results of this study did. 
But these studies were conducted on dental medicine stu-
dents, dental technology students, and dental hygiene stu-
dents [2,6,8,9,10].
The mean total HU-DBI score of nurses working in Clinical 
Hospital Center Rijeka was 5.88 (5.59 for SSN, 6.25 for BSN/
MSN), which is below recorded total scores (6.65) for se-
cond-year general nursing students and the same as first 
year’s total score (5.88) in the study by Kawamura et al. [4]. 
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1. I don’t worry much about visiting the dentist. A 10 (20.4%) 8 (15.7%) 18 (18.0%) 0.541
D 39 (79.6%) 43 (84.3%) 82 (82.0%)
2. My gums tend to bleed when I brush my teeth. D A 14 (28.65) 10 (20.0%) 24 (24.2%) 0.322
D 35 (71.4%) 40 (80.0%) 75 (75.8%)
3. I worry about the color of my teeth. A 16 (32.7%) 23 (45.1%) 39 (39.0%) 0.204
D 33 (67.3%) 28 (54.9%) 61 (61.0%)
4. I have noticed some white sticky deposits on my 
teeth. A
A 4 (8.2%) 2 (3.9%) 6 (6.0%) 0.374
D 45(91.8%) 49 (96.1%) 94 (94.0%)
5. I use a child sized toothbrush. A 2 (4.1%) 5 (9.8%) 7 (7.0%) 0.265
D 47 (95.9%) 46 (90.2%) 93 (93.0%)
6. I think that I cannot help having false teeth when I am 
old. D
A 21 (42.9%) 19(37.3%) 40 (40.0%) 0.569
D 28 (57.1%) 32 (62.7%) 60 (60.0%)
7. I am bothered by the color of my gums. A 12 (24.5%) 6 (11.8%) 18 (18.0%) 0.099
D 37 (75.5%) 45 (88.2%) 82 (82.0%)
8. I think my teeth are getting worse despite my daily 
brushing. D
A 12 (24.5%) 11 (21.6%) 23 ( 23.0%) 0.730
D 37 (75.5%) 40 (78.4%) 77 (77.0%)
9. I brush each of my teeth carefully. A A 26 (53.1%) 38 (74.5%) 64 (64.0%) 0.026
D 23 (46.9%) 13 (25.5%) 36 (36.0%)
10. I have never been taught professionally how to 
brush. D
A 19 (38.8%) 21 (41.2%) 40 (40.0%) 0.807
D 30 (61.2%) 30 (58.8%) 60 (60.0%)
11. I think I can clean my teeth well without using tooth 
paste. A
A 4 (8.2%) 10 (19.6%) 14 (14.0%) 0.101
D 45 (91.8%) 41 (80.4%) 86 (86.0%)
12. I often check my teeth in a mirror after brushing. A A 36 (73.5%) 43 (84.3%) 79 (79.0%) 0.185
D 13 (26.5%) 8 (15.7%) 21 (21.0%)
13. I worry about having a bad breath. A 21 (42.9%) 17 (33.3%) 38 (38.0%) 0.329
D 28 (57.1%) 34 (66.7%) 62 (62.0%)
14. It is impossible to prevent gum disease with tooth 
brushing alone. D
A 29 (59.2%) 30 (58.8%) 59 (59,0%) 0.971
D 20 (40.8%) 21 (41.2%) 41 (41.0%)
15. I put off going to the dentist until I have a toothache. 
D
A 18 (36.7%) 7 (13.7%) 25 (25.0%) 0.008
D 31 (63.3%) 44 (86.3%) 75 (25.0%)
16. I have used a dye to see how clean my teeth are. A A 8 (16.3%) 10 (19.6%) 18 (18.0%) 0.671
D 41 (83.7%) 41 (80.4%) 82 (82.0%)
17. I use a toothbrush which has hard bristles. A 17 (34.7%) 15 (29.4%) 32 (32.0%) 0.573
D 32 (65.3%) 36 (70.6%) 68 (68.0%)
18. I don’t feel I’ve brushed well unless I brush with 
strong strokes.
A 16 (32.7%) 15 (29.4%) 31 (31.0%) 0.727
D 33 (67.3%) 36 (70.6%) 69 (69.0%)
19. I feel I sometimes take too much time to brush my 
teeth. A
A 10 (20.4%) 9 (17.6%) 19 (19.0%) 0.726
D 39 (79.6%) 42 (82.4%) 81 (81.0%)
20. I have had my dentist tell me that I brush very well. A 17 (34.7%) 30 (58.8%) 47 (47.0%) 0.016
D 32 (65.3%) 21 (41.2%) 53 (53.0%)
SSN – completed secondary school for nurses
BSN - bachelor’s degree in nursing, MSN - master’s degree in nursing
 A – agree, D – disagree
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Also, the total score was lower than the total scores (8.06, 
6.45, 6.62) among dental students in Croatia [2,6].
Studies that used other questionnaires, not the HU-DBI, also 
demonstrated a lack of self-reported oral health knowled-
ge among nurses [11-13]. One of these studies showed poor 
knowledge about preventive dentistry in primary care nu-
rsing. It also showed better knowledge among female nu-
rses and better knowledge among public health nurses in 
respect to other categories [12]. One that was conducted 
on critical care nurses found that their oral health knowled-
ge is inadequate which makes them unprepared for caring 
for the oral health of critically ill patients [11].
This research showed significant differences in correlation 
with educational level – nurses with higher education ta-
ke better care of their oral health, they also showed better 
knowledge of existing means and procedures used in oral 
hygiene, and they have better attitudes towards dental vi-
sits and treatments. It is anticipated that they will apply the-
ir knowledge in their daily work with patients and finally, 
with a good education of nurses patients’ health improves. 
Why do we emphasize nurses’ education on oral health 
and inpatients’ health? Researches showed a worsening 
of oral health measures and deterioration of oral health in 
hospitalized patients [14-19]. Not only that poor oral health 
affects oral functions (enabling them to taste, eat and spe-
ak) and psychological wellbeing but it represents the risk 
for local or systemic spread of oral microorganisms [14-19]. 
Dental plaque microorganisms may be the specific source 
of nosocomial infection in intensive care unit patients [18]. 
Also, a significant correlation exists between oral hygiene 
level (dental plaque index and tongue plaque index) accor-
ding to the number of febrile days and pneumonia [20]. 
Furthermore, good oral hygiene is associated with a decre-
ase in developing ventilator-associated pneumonia in hos-
pitalized patients [21]. Other than pulmonary diseases, oral 
health is associated with cardiovascular disease, dementia, 
and diabetes mellitus [22-25].
Lastly, tobacco use is an inappropriate habit. Tobacco smo-
ke firstly and directly comes in the oral cavity, where it: 
affects saliva composition, increases the risk for periodon-
tal disease, negatively affects dental procedures, and con-
sequently leads even to tooth loss [26-28]. Despite all these 
negative effects of tobacco smoke on oral health, almost 
one-half of the participants are tobacco users.
To conclude, this research showed that nurses with higher 
education (bachelor’s or master’s degrees in nursing) have 
more knowledge and better attitudes and habits regarding 
oral health than nurses with finished high school and we 
expect that they apply this knowledge and attitudes in the-
ir everyday practices.
Evidently, sufficient formal education (introducing new su-
bjects or improving existing) on basic preventive dentistry 
should be provided to nursing students starting from se-
condary school.
To have more accurate results, it is needed to include mo-
re nurses, not only from Clinical Hospital Center Rijeka but 
also from other hospitals in Croatia.
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